Characterization of glycosylated bovine placental lactogen and the effect of enzymatic deglycosylation on receptor binding and biological activity.
Bovine placental lactogen (bPL) is a glycoprotein hormone that has both somatogenic and lactogenic properties. Purified preparations of the hormone contain many isoforms that are separated by isoelectric focusing. The sequence for bPL contains one consensus site for an N-linked oligosaccharide and many potential sites for O-linked sugars. To determine whether the isoforms are the result of differences in glycosylation, the oligosaccharide portion of bPL was partially characterized. In addition, a number of the isoforms were isolated and enzymatically deglycosylated to determine the effect of O- and N-linked glycosylation on biological activity. Biological activity was assessed in a somatotropin radioreceptor assay and also in the Nb2 lymphoma lactogenic bioassay. The structure of N-linked oligosaccharide was found to be sialylated and triantennary and appeared to be the same for all of the different charge isomers. Compositional analysis suggested that O-linked oligosaccharides were also present. Treatment of the intact hormone with neuraminidase resulted in the loss of some, but not all, of the isoforms, suggesting that a large degree of the charge heterogeneity is due to posttranslational modifications unrelated to glycosylation. Enzymatic removal of N-linked oligosaccharides from native bPL resulted in a 1.2-2.3-fold increase in binding to the somatotropin receptor, whereas receptor binding was unaffected by enzymatic removal of O-linked oligosaccharide. Lactogenic activity was affected very little by the removal of either type of oligosaccharide. The data suggests that glycosylation of bPL may have a small effect on receptor specificity, but that overall its presence does not dramatically affect receptor binding or biological activity.